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[000 1] 

mxzmz. 

[0002] 



[ooo3] ft«^iMiam^«ffW3^^ 

[ooo4] mcmmmfotm^tzammifo^j 
^->v<m\t. 199 b^mm^mm^m^k^c 

-86 rm«T;1^5^MS«5:ffl^3t8 0 0MHz^r 
to/, f-fy?^ftt{|A"V-7y7 ; eya-;l/j £iS 

m?zmm#mi.<7)m-M±tzB]&.L. Aaj^s^iuss 

[ 0 0 0 5 ] %m ( 2«) 
aHI«iU»*> ? A-;l^)«4» 1 9 9 7^«iH9#3lfi 

r-b55 7 ?*K£ffl<-xfc 1 - 9ClfeW7ny Hxy F 

•cv^. ism«««wi«i^iS{cg{t^^fi^m 

ffik2^aSfficoa^«#ffi@«±. 2^B^iS^t 

tzwmzitLxx)i^*~Mz£ ommztix^z. 

k^e>&Wm\iZ)^-*-Mz£ *)%®ZtiXU 

fr-iXimg. 2MB. 3MB t&th. 

[0006] 

xmn zm^xvxfizmwth . 
[ooo7] 09(2, m<vmmitmi±izBi8.Lfz& 
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[0008] 01 okL mmmsLAAwftMmMi: 

8. 1. gim8&4 4<7)J?$£0. lmm~3.0mm 
£-C£fc£-l*rfcl$tf) 1.9GHz fcfctt&fc&SBteoft 
JMTC*4. [Hjt&l. 2. 3tt. fci*&8&£Eafct6g 
f^4 3OlB3& i -tfL-fix0. 1mm. 0.2mm, 0.5m 

»?ft4 3<m<D®£i>. i^tt««4 4*>'ff<^l,^ 

[0009] hi m. wmtm&.4 4<D&gmmz 

8. 1. eg«BS:»j£-ri»^4 3<0«65r0.0 2mm 
-3.0m m &X'£it2 tffcB&D 1 . 9 G H z tfcft hfc 

mt&nmmx-hh. m.\. 2. 3»±. mtftm®. 

4 mmZtfZtl^tlO . 1 5mm. 0.3mm. 0.6 

<7)grm#£«4 4co5£c7)i§£-t,. 

K£mt£>3£fc4 3<0^j£<=3:S(c«-5T««^ 
U ^4 3<7)i|B*<0.3mm~0.7mm<r)KH-Cft/|N 

t&o. ^*4 3w<s^^fcj£<^«.tesya*«ii 
[ooio] m.£ vwhtrtci. o c. 

[oo 1 1 ] ±E«i:«)fia®«fc*«t4^ 

-ft. ^m*$!)*ft<7)K^?r01 2.01 3i5£Xfmi 4 
[0 0 1 2] 01 2l±. 2^0lSm<*S«LhtC^Lfc 
-TS^4 6 . ^m««4 7 . SH<0«Jft^4 8 . 

[0013] 0i3«. mrn#mi4 7<7)ticmmmz 

8.1. 7<?>IP££0. 1 mm~3. Omm 

^T'^^-ti-^cO 1.9GHz tfc(t&ei*«*OH- 
Ift&l. 2. 3«. fcM&g&£^j3^r&# 
#4 6O|@#^;fl-r;Jx0. 1mm, 0.2mm. 0.5m 
m«&?&&. 01 3*^BB<o*^J:-5(C. Vvfii<7>g 

[0014] 01 4»i. Km«£fflS4 7^]tl^E^5r 
8.1. &m3m*Bf8L-thMW4 6^«i$r 0.02mm 
—3.0 mm &X'$HtZtt1%<r> 1 - 9 G H z (Ci>ft&£s 
3S£<Dftffi<rCJ>S. ftlSl. 2, 3*i. Stmfflg 
4 7<0^$#fft-?;ft.O. 1 5 mm. 0.3mm. 0.6 
mm<0^tfc5. 014*^BJ^»*^J:at. ivfft 
OSim«««4 7£7)J?^^^*,. &£*lft£ftj&4-& 
>£tt4 6«^'£<>3:S{cg!oT{Kj*«3iy±ffi<>5:S« 

[0015] m± J: DIH&jWr J: 3 1 , <3*SBfeOffi8t 
fctt. Bm^»«4 7*W<. $tt4 6?)|i££<-f£, 
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[0016] xwrnmu. ± o/h«ft*«ii&srsra 

%> t (C$> o 

[0017] 

[nis^jg^-ri.^«)<7)^a] ±aaw»i. 2mv±<?> 
io tizzmf&x'Zi. 

[0018] Afltttti. A^JifclitlJ^lfflS^lHlSKO 

[0019] l^{*ffi«£fl«7)J?3££;i-f »c. 
£ Jf < ^-s £ t mm%cr)X\ 

20 [0020] 

[0021 ] mmi 

0 1 itmmm 1 nnhmm®* ¥*.->Mr>ftmmx't> 

•yT£fi3. 4. 5frt>%&Mlim&m. 

mm9t^--/Tmmi o. n. 1 2 

^0SS^^j£^„ ^-yT^S3{iA*3S^8{C. ^~ 
•/7^S4<±«ffi5S : f6t. ^y-rm^5\iWmf-l 
30 fc. f-x^*l OJitli^SSg^ 1 5fc. f-yT-gfil 1 
(i«tfi«?l 3fc. f--y7^*l 2Ji«ifi3g^ 1 4K« 

^•rs. sf>tc. is@<ogm*a«itc(i-ixs-Ka 

16^2® g<0^««cS« 1 8±fc»*«:«IK»* 1 9 
[0022] l«ggimf*«lSl^ffic«IISSS2«. 

i mmnmmtoms. 1 k»»-«sx4^-*-/p i 2 ot>«j: 

V2M®(omm/iM 1 8fcl£ft^x;P-*-;P2 0 * 

fttx 3m&<rmmwi2 4mm\,zm j tfz&gm&2 

40 5^-JgtClg^i-S. gj*»SS2 5c0ffiJg<±. 2BBC7) 
HmfcWX. 1 8fcl£W^/l--*-7P2 1 XI/ 1MB 

nmmtmfc 1 t:^ttJtx7i^-*-yu 1 2 1 ^ lt 1 
m Ecommimis. 1 ^b^<«:js& : f2 6 izimtz . 

[0023] 4fc, llBISmf*ca«l^BD<0£K^JIffi 

9«. is aw^m*as« 1 izmtrzxtu-^-^ 1 2 
2 . 2mBo3mimfc 1 scai«:^-*-^2 2 

fcJ:U : 3BB^^I«s««2 4 CSftt^l— *-^2 

7 ^ lt 4 « a 3 o $miz&wzmm 

S&3 fei*SlK3 lOffitttt. 31 

50 BOl^m«tS«2 4tci5f«:X;U-*-;P2 8. 2SB 
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(omm/iM 1 8 izmn:x;v-^-)v 23&£vi® 

B^limffiR 1 lz3&lrtzXj\r-*-t], 1 2 3 £tf LT 

im^wmMMimm^mvcm 3 2tcjg^-r 

[0 0 24] WH-yTl 6»illBSim«cS«l^ 
ffi<9<2i*l£S82 . 9 iztfyr < v7xmc$h . ¥*lffr 
f7ri6^Lt21B ISmfflS 1 8^MOjgift 

-M51. 3«a^)Sim«c*|g2 4(C|Stt^^;W-* 
-;H 5 2 . 4«B<9fSmft»K3 0(c|&»t*:X;P-* 
-/H53, J3J:^4«B<O^m«cS«3 0c7)Sffi<0« 
iffi^fls3 4 fc^ffc*/!/— jfc-A' 15 4 SrtfLT. 3® 
B«^mg«c2 4£jiiC£ttft&l£gflc2 9 . 4 «B 

mBcommwm.3 onmmizmitiimmm a tag 

mtZ. ZZX\ Xib—ib—)Vl 5 1. 15 2, 15 

3.154 srfflt* \m\ ^m.\±*mtirf- * r 1 6 was 
[0025] iiiasi«««Ki^ii«oai*ffi!»^i5iffi 

wei*S8§9t»KTf-SSI5^^tfJ:9t. 21B^!g 
ft»£ 1 8«lK9«il!g£{* 1 9tf>-SfrH- 3 5 £Bfcfc-T 

5. mm»W\9\±. 2^1B. 3«BfcJ:tf4JfB?)18 

ms«is. 2 4. 3o<r)jmmzm.mzx)v-*- 

^KflF^firL) . &£>trt::4JfB<0t8mgflj[3 0<7« 
B5fcS(t*:i£fl!l*fft3 4 eojgfflau^tt^xyp-*-^ 
(^F^L) £tf-UC. 3JlBOK««caig2 4^ffit 

mitzimmto2 9 . 3 6. 37. 4JiBoi8m£« 

3 0*BStaWtfe«ll»*3 3. 3 8. 3 9i5,ktf4Jf 

B<ofsma«3 o<7)m&tzWLm:m.mm4izmm 

[0026] ^Hifctfltfc^Ttt. £lt&HttJir?$l£ 
[0027] *HJfej?ilT-{i. £jMJIB&9 fcjgifigft2 9 

i mammm®. 1 1 2jfai3m»ig 1 8 #3 
mLx&Lmmfflnmziz. i«BSsmffi£iK2 

^T, emS89t«flfi^2 90iawlf$iSr. 1® 

Bismttatsi. *>i.v^i2®B^m«cfflsi8#sfeo 
[0028] xmrnrnx-u. mmemzmmm- 

8. 1 5fc. ««sf7n 6^mE5:EPiirri.3g : f 2 

6. 3 2£lJIBOlM{*^lfllJfc|&ttT^&fr\ 

mummm^zmwio m-z 1 ® B<^mtt»s 

l-Wc. ^ftf- yT-l 6tmE$-WSirtSSg-TS:4 
lBOg^fl^3 0O«;«Ti>J:^. ft 

m^m^im >)&om-t. t r 1 6 t«jE£ 
warr 4 ji a cogsmss 3 o <mm\zWinx 
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[002 9] 02«. miZ&*-iLXtzi%&CDA-B& 

<ommx-hh. 2ms^mmftms.i8mm^mm 

ft 1 9 LfcSfrft 3 5 3ri&Jt£ ZtlzXL 

i. 2ia^i^«sffi«i8. 3m&<nmmmBL2 

4. 4SB^Mfc^3 0J9JI<Tr6£2:#T'£ 

[0030] H3»i. HlOSi^^ESSt^A-^coi 
WIMBHoWliaB-CJbS. ©iiS»2i:f--y7^fi 
10 3. 4. 5. tfyr-f V-f^^tf^Sftf- yT 
1 6Ktg®mEE£lttfnrr618S&2 5. mjsmEsg?2 
6. A^aj^8*^&SA*{H!ffi£[5l8&. gl«9 

tf-/r^aio. ii. 12. t:yf^/'- 'M-v 

£^fc¥*Sftf->yTl 6tmS«ESrfflUTfS^3 

i . nmm£S8r?3 2 . a^ass? 1 5frt>%&niJifm 
%®m-t>%h. mm2u. mm2*. 55m 

882b. gi*JIS52c*^o. ©*48S89«i. 65*8 
S89a. gi£t£S&9b. ©*SlK9c*^S. 

[0031] a4«. 03tfcftsai^n«^i5is5^ 

20 fl5EIS&£ . 0 1 0 U: rt < *«cDltSflc8«4 4 

b<r)\frh4 >v-y>xzi—i ooq. fls-fye- 
yyx£5oa. ^mttS«4 4oiti8S^£8. 1. 

i^fl^4 4±fc®j£L£gi**8J&9<0i|@£0. 3m 
m. S*mttS&44CDiPKiE&tanS£0.0 17fcL 

i . 9GHz-es^-rsj; 9tea®!S9 a. &mm9 

• b. em?&9c<^ft§i:^ y7-#fil0. 11. 12 

WC. ffligi^ 2. 3ti. ^-f*1^l«^«4 4c7)® 
30 £#0.1 5mm. 0.3mm. 0. 6mm<0it£tf)ff-ffffi 
TJ>£„ 04*^BJ^^J;5^, gi*ga»9^^ 
4SW«JS1S4 4fr'S<^St^oTS^l2lgS^(Jffi 

1$. WmfomiAAcrtW-ZtfO. 1 5mmT'<OB^l5lg8« 
5Mi0. 1 6dBT'fcS* { . ^Si4cSS4 4cOJf $#0. 3 
mrnlC&S fc 0 . 1 3dB. 0 . bwAzfrh t 0 . 1 dBKffiji 

[003 21^6^2 

40 05(a) itmsm 2 (ommmim v*.-)v<r>Km 

0. 15 (b)IJi5 (a) 5rffl*ATt^«0A- 

B&mMmxhh. iaa^m^a«i±tc. 

tm2t^-yr§fi3. 4. 5*^^rSA^fl!!lS^IiISS 
i&»)«L. f-y7^ft3liA^SS^8tg^. ^-yr§ 
*4fcHgiftJS?6fc81£. f-yr^fiSti^illlJSgi 1 ?^ 
A^5S?8«2SB<7)^li*S«18{C^t 
fcX;P-*-^8 a . 3J1 a<9Mma£K2 4 tcg(«: 
X)V- *->V8 b(c J; 0 3BBOf8€ttg« 2 4c7)SB 
tJBj£L^«ifi^^l^SLTS(«:3g^8cfc^$ 
50 ^S. S^fc. gSI8g89t^-y7^SlO. 11. 1 
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2A^&&iti^(!g£0S5S:®j£U *vzr®m Oii 
JfcfjSg? 1 5K«I£. ^-yTgffil l(iJgt6J&?l 3fc 
Jg£. f-y7^ftl2liS«!!Sg^l4(C«^-|». {tJ^J 
JiW 9 J±2lS^)iim{*S« 1 8ttSft7tX;P-*-^ 
15a, 3 1 g cO^mftSS 2 4 fcft»*fcXA/-*-/P 
1 5 b fc J: 0 3/PBtf>S*ma«2 40gffi{;3j£Lfc 

[ o o 3 3 1 1 m nvmmm. 1 **** ■* r 

1 6 * 2 SBOlSmftSlK 1 8*9B(dKttfcffilt*fle 1 

9fc«aw*fc*>fc. mmt*£m;Lxzti&mm-t& 10 

ft 1 7 *R(?6 . 1 1 Btf>g&mttffig 1 SUBfcRftfcfi 
SSttR2(iJB7 L 2 6t:ffiH»-£. ifc. lJfB<Ol$mtt 

mi i ^ffitgtt^eiMMJis 9 tan? 3 2 watt* . 

[00 34lfi*f771 6ttlflBoMt£Cl 
9ffi£Rf 2 . 9 (csK^r -* y^t*** 

6. ^*f771 6£&*Lfc2JIBOS!«tt£Kl 

wm<r>x)v-*-Mzx o 3Ji Bco^maio 4 si 

ffifcRWfcSJtSMM 9 . 3«B<9fS*ttffiK2 4<Dg 
Hifc»KLfc«ttStt34fciSiH-S. 20 
[0035] l*BORttf|EffiEl*a«aBJ&Lfc!l32) 

ffi%m&<r>X)U-*-Mz£ *) 31B<OS&m«c£«2 4 

atmtMmtmmit:8mm29. 3 4izmm-r 
4. 

[0036]|UfcW3 

06(a) ttmmm2coi&mmm : tiS3.->i>cr)ftM 

0. 06(b) {406 ( a ) £tt*£Tfclft&«)A- 30 
Ba?«OBfliHT'*S„ lJeB0§!CflMl$ilii£. g 
£SR2£?"y78S3. 4. 5£>&&&AJjH&&lil 
KfciftftU *-*T««3fciA2jiB?-8C. f-yTSS 
4(4#tfL3Srf 6fc. yTSJI 5 JlteWTF 7 CfMW- 
4. A:fciS78li2JaBa&ttf|&Kl8£R(t£:*A' 
-*-^8a. 3flBO§ISfl'£K2 4(CRftt::M'-- 

*-*s btei o 3aa<oMmf*s«2 4coaiatjgB£ 

Lfc»fi»»*lll*LT»tfc«?8ct=lS«rt4. $ 
6fc. fiaaB»9i:f-»7 , »*10. 11. 12*»6fc 
*BS*fl»&EI»t»lRL. f-y7«;*10liaj*«T 40 
1 5fc. ^yTgftl lfcHBUffFl 3K. f-y73Jt 
12i4««JffF14fc:«IW6. ifcMH^a^flBW 
1 8 fcRttfcXyP-fc-A' 15a. 3 J| B CO 

wmmm.2 4 fcwtfc^-*-^ 1 5 1> t ± 9 3 « 

B<0^m«^2 4mKB(3B£L*:£J&*f|c3 4 
*l/CRWfc#P 1 5c«aw-i . 

[0037] laawiisfwsRuctt. -jmiftf-y7- 
1 6?: 2«acoismi*a«i ssasfcRwtftiiswia 

?U7£Rtt4. lBB«>SSiettffi*l-hi=Rt'tt:ei£ 50 
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»B2t4Ja : F2 6fc««rt-4. *fc. lflBOiffiBffcS 
« 1 dSiiCRfrHs&ttffi 9 3 2 . 

10038] ¥m#+-y7i6i±i®B<7)mn#msii 
mtzmiti&m& 2 . 9 < -yn&mt 

4. *W»f-/Tl 6*««Lfc2JBB«fflWfWHKl 
8«Hfc#jSLfc*ltaWcl 9J4. *mN&"*Tl 60) 
mmcOXfU-^-MzX •) 3JfBO^m#:a«2 43* 
fflfci tfgffifc^tfct&ffigtt 2 9. 34 &mt& . 

[0039] lea^simfl^Ri^ffiwai^ffljs^iHi 

HW>eSJMW9<c«rti-4»»t*trJ:dK:. 2BB<0 
mtmiS. 1 8SB^«ttl^(*c 1 9 <9-&# 3 5 
"T4. 3JIB^^f^«2 4flffiO}£tfi»{*: 

2 9<0-3tfh4 0£. {^«»9idtfl^-4ff^^tr 

mmcoxtis-fr-Mzx'yis.wzmwiL. ±iz3msv> 
mmtm&L 2 4comsizm^.Lt:wmm 4 iztmt 
4. 

[0040] mm* 

07 (a) UHtt0|4«>SflttSIB%^-7l^>ftff 
0. 07 ( b ) «407 ( a ) iMKiLTfci&tlCOA- 

Bummmx-hz. iJiB«mflc£Ki*iiB£. & 

ail»2kf-yrS«3. 4. 53ft»^*A*flM^H 
»U f-yr»*3t4AAJgHF8»c. f-yTg* 
4(4«?tS3g^6t. f-yrg«5ttStt^7fc«gW- 
4. A*«H t 8tt2«B««WfMHRl 8icR(«iX/W 

-*-^8 a . 3aa<oism«ca«2 4 xmr/zzjir- 

*-^8 b lei 0 3SB^ISm(*a«2 4<^KBBK3BjC 
Lfc*W^*ll*LTRttt^8cfciaM-4. $ 

^>tc. BMim9ti- yT^SlO. 11. 12A»^=a: 

1 sc. -f- y-rmmi iuwtm?i3iz* f-^rsa 

12ll!B|lBT14CfflW4. tU*5ST9«42«B^ 
1 8{CgftfcA;W-*-7P 15a. 3JfB*D 
ISfi*2E« 2 4 {C^ft^X;l^-*-;P 15b(cJ:93JH 
B«8W#a«2 4«afiHWBjSLfcfttSI**IIS*U 
TRW»15cC*iH-4. lJfB^SIBmRl 
KB. ^Nfflcf-yT" 1 6 £ 2JfB<Og|«ffcMt 1 8^ffl 
fcR»tfc*tti**l 9t««-t4^i6t. »im*Srl^i 
LT^^5-Ka-T4> J vl7S:Rft4. 11B«0^I€*» 

mm&izmfrz&mm2\m^26\zimth. t 
fc. na«oiim«cs«i^ffltcRftfcfei*tas89JiJg 

^3 2t«^-T4. 

[0041] ¥^f*tf- y ri 6«i 1 ^B<OR««cffi« 1 

mizmtzmmm 2 . 9 t^yf -r yrcmtt 

4. ^Wftf-yn 6 5r««L/v:2iaog|1E(*a«l 
8«Q!(c»ift IKW&mto 1 9 (i . *gflc^ -y r 1 6 <r> 
w&&<r>x)v—fr-)v\iz*. 0 3S a<7)i^m*a«2 4<7) 

^8 £tf£9£R(tfc&teWft 2 9. 34 fc«Sf 

4. 

[0042] l^B£0^1B«««l^ffiiOA^fflS^l5l 
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wmmm. 1 &$m<rmmw 1 9co-^4 1 *mk 

•fh. Sfcfc. *^ffl!l^IllS8<^)fii*tR889 (c^-tl. 

J: o fc» 2 lB?>f3Smtt£lK 1 8^M«7>«tfe 
gfcl9<0-a5#3 5£Bj^-r£. Rfe£«MH;i. 1JIB 

mtmm 2 4 j: o stmsi£S-g< -r^t h . 

0 3Jf BOf8m£«2 40^iBt>J;tfSBtmL^ 
£«>g#2 9. 3 4lzmt$h. 10 
[0043] 

08 ( a) JiHSIMBcOffijgaillSStyjL-^c^flf 
0. 08 (b) li08 (a) Srffl^AT^-^cOA- 

Buemmx-hz. im® nmrnmiWimiiz. & 

i*g!3&2fcU-yT;gg3. 4. 5*>^5:£A:»J{B!S£[h] 
8&£«j£U ?-yTgg3tiA?Wf8{;:. f-yTga 

4«stf!ffif 6(c. + vT^^5\±mm?7\,z&m- 

h. A*ffi J f8{i2JlBco^tg«^«18tgf«:X;l, 
-*-^8 at J: 0 2JfB*)Ii«tt£K 1 8comffilzB 

{3**S8&9t^-yTg4l0. 11. 12*^ 

^1 5fc, ^-yTgai lliftlgH?l 3fc. f»7« 
JU 2 tt«IWP 14 B«jWF9li2JiB 

<0p«flsffi& 1 8 WWtfcX Jl'-*-* 1 5 a fc «fc •) 2 

[0044] l«B^tfim«^lfc«. i Nif*tf-•yT 
l 6 £ 2 JRBOMtSIK 1 8affiWBHtfc*JlW* l 
9fcft»rsfc*>t^ SS«*3&lfe*LTC:*L*ajW-4 30 

ft 1 7 £isft6 . i a Ba§s«tt£K i mmizm-rtz& 

[0045]*«ftt771 6ttlJfB0ii«flMl 

^Btatfcfiaaw 2 . 9 c*yf -f > rv&vtt 

6. ^aWfcfvrTl 6£S«U:2JlB03i«fl«l 

8$ffilZ3B&LlzWtm#l 9fcL 6 co 

[0046] lJIBatt*Hrai*8BafflftlHRr&ia 40 

nmmmwznmzm'tzistsko^ 2bbo 

RCfl^l 8SiB0)18g*flcl 9<0-g?#3 5&*-r 
*. (fcSWHi. lflBORttttSKK 2JfB<0!8tt 
fl^l 8 J: DB**aHR*W<-f K 
ifigttl 91*. BWfl«lRHiZttK>x;l^-*-;WcJ: 0 

« 2 s BoRmsK 1 8<ommizm^. vtimm* 2 

9fcftR*6. 

[OO47]HJ£0I|6 

1&&y7u~,9 - yAT7?l*X'hh. 01 6tt, 01 50 



^200 1-1 0251 1 
1 0 

5 \,z^Ltzmmmi^m&®v>m& ! gmx'b 
h . mmwmmt. ^10 &ws&r&. 1 0 7«v< 

5\ 10 4«>1KA4lffiB. 10 3*>?ji7V?lN&8ib 
LT1 0 2<0Tyr-f-2*^aj^$ixl.. SffiHttB 

•fli. flptioiorv^t-i, 1 0 9<Dffij^ii*a 

flk 10 5<97^kJ\ 1 1 0<DEifc&S&3§. Ill 

T-r-2. io9a<g3HnMHHk 10507^;^, 
1 1 o^nitmfts. 1 1 in*mamKa*isA 

Ltit%££imLX. 1 1 3<0ffl^x- y 
1 1 4cO y <— X/<y K ■ JL--y htSBttS^ 
-f^C&So 1 1 2©Ei«>'y-t:lM-rc*5. 
[0 04 8]«*1M@S104. fi3t3J||fi8l0 9K: 

«tfi^O«^1i*SlS»JI$ fc £ 2 ajJLh 

ssiwkieiBifHawiWfiaaRoffs t> 2 wait t 

[0049] {m^mmziio 9 1 Lx\t. xiimgs 
®&<7)&Mmtm®m#ffl<Dmmm&<7)mz «, * 2 

JBJaJtk Lfc*«»lilll*^A-^>ft, JiSTJlffl^lfil 

[0050] ztL^&mffls\fo : f:> ; jL->i>£m^&z. 
t izx *)&mm%*z>mitx'$ t . 

[0051] 

timx'kh. 

[02 ] *56Bjj£0||SSg|| 1 wSHHSBty*-/!^* 
E0T'$>l.. 

[03 ] *%HflcoHS60ll 1 WiiSWiHilBt S/'a-yl^WJ 

[04 ] im<v&mmfo*i'*-)v<r>sttm^®& 

[05] *^cO^W2<0«ia»[|iIg8 ; evA-^^ 
JffiteJ:tfBneiH?&*. 
[06 ] *»»9iatM30iKnttHK%^ 

mmtixxmmmxhh. 

[08] *^cO|Qg095cO©jg»lllSS ; E^j.-^^ 

tim&kwsmmx'ibh. 

im9] mmwmrn&mteizBtfLifzmjmm<omm 



1 1 

[012] 2mcornmimtiL£Bf8.uzmim<omm 
[hi 3] 2m<r>wmim&mi$.uzmmm<?>iihm 



(7) $1132 0 0 1-1 025 1 1 

1 2 

[016] m&mi^®mi®e>®8&wm-c$> 
a. 

l-fSmSlS. 2-mm. 3. 4. 5-f-yTS 
fi. 6. 7~&m»* 8-A*«HP. 9-63*l£&. 
10. 11. 12-*v7 , 8*. 13, 14-£ttft 
tt. 15-tfcMFR 1 6-¥IWW"?7\ 17-KB 
*fcH*Lfcft. 19-«Jt»*. 
2 0. 2 1. 2 2. 2 3-X/P-*-/k 2 



WWc*. 8W*fflR»WS*3EiTlWLfcH , C* 10 ffi£. 25-mm. 2 6-Sg^F. 2 7. 2 8-X/P 



[014] 2mcDwmimfcizB&Lfz&mm>ism 
[015] mimw^mmm^coray^r^ 



2 9 ■sfta^*. 3o-fsmfca«. 3i - 

3 2-Jg^P. 3 3 4-SfficO 
S*ltt. 3 5H^©*«Bfc£&#. 36. 3 7. 3 

8. 39-SSft^fc. 120. 121. 12 2. 12 
3. 15 1. 1 5 2. 1 5 3. 1 54-X)V—-fc—)V. 



[01] 




[02] 
02 



X 19 * . 
=5 „ s« 29 / 



34 S3 



B4 



as 

u 
t 

0.1 





1* 


- *d3 

- w-oa 


mml-«Jy= Lam 












\ 




3^ ' 




2\ 





(8) 



^2001-10251 1 




[012] 



(9) 



[013] 



^S2001-l 0251 1 
[014] 



HI 2 191 3 HI 4 




01 5 




http7/www4. lpdljpo.go.jp/cgi-bIn/tran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to communication devices which used a RF circuit module 

and this, such as a mobile radio terminal and a cellular phone. 

[0002] 

[Description of the Prior Art] By the RF circuit module used for a mobile radio terminal, a cellular phone, etc., the miniaturization 
of equipment and high power-efficiency-ization change from a viewpoint of loading nature or duration of a call with the important 
technical problem. 

[0003] The thing using the monolayer or the multilayer dielectric substrate as a RF circuit module used for communication 
devices, such as the conventional mobile radio terminal and a cellular phone, is known. 

[0004] The example of the RF circuit module using the dielectric substrate of a monolayer is shown in the electronic-intelligence 
communication society synthesis convention C-86 ("the 800MHz band analog and digital common power amplification module" 
using the monolayer alumina thin film substrate) in 1996 (henceforth the first conventional technology). Concentrated-constant 
elements, such as the transmission line which constitutes a distributed constant element, resistance, capacity, and an inductor, and 
a semiconductor device are formed on the same field of a dielectric substrate, and an I/O matching circuit and power amplifier 
consist of this first conventional technology. The RF signal is connected with the exterior by the RF signal electrode prepared in 
the front face of a dielectric substrate. The grounding electrode of a semiconductor device and the grounding electrode on the 
back which were prepared in the front face of a dielectric substrate are connected through the through hole. 
[0005] Moreover, the example of the RF circuit module using the multilayer (two-layer) dielectric substrate is shown in the 
electronic-intelligence communication society electronics society convention C-2-14 "the 1.9GHz band RF front end module 
using the ceramic substrate" in 1997 (henceforth the second conventional technology). The I/O matching circuit by 
concentrated-constant elements, such as the transmission line which constitutes a distributed constant element, resistance, 
capacity, and an inductor, and a semiconductor device are formed on the same field of a dielectric substrate, and the RF circuit 
module consists of this second conventional technology. The RF signal electrode and the RF signal electrode on the rear face of a 
two-layer eye which were prepared in the 1 st layer front face of a dielectric substrate are connected by the through hole through 
the wiring formed in the two-layer eye front face. The grounding electrode of a semiconductor device and the grounding electrode 
on the back which were prepared in the 1 st layer front face of a dielectric substrate are connected by the through hole, here - the 
sequence of the layer of a dielectric substrate - the rear face from a front face -- going - the 1st layer and a two-layer eye ~ the 

3rd layer is counted with 

[0006] 

[Problem(s) to be Solved by the Invention] The relation of the miniaturization in the conventional technology of the above first 
and a raise in a power efficiency is explained below using drawing 9 , drawing 10 , and drawing 1 1 . 

[0007] Drawing 9 is the general cross-section schematic diagram of the transmission line formed on the dielectric substrate of a 
monolayer, grounding of the conductor 43 of the front face which forms the transmission line, the dielectric substrate 44, and a 
rear face it consists of conductors 45 

[00081 Drawing 10 is the calculated value of the transmission loss in 1.9GHz when the specific inductive capacity of the 
dielectric substrate 44 changing the thickness of 8. 1 and the dielectric substrate 44 to 0. 1 mm - 3 .0mm. Curves 1,2, and 3 are the 
cases where the width of face of the conductor 43 which forms the transmission line is 0. 1mm, 0.2mm, and 0.5mm, respectively. 
Transmission loss becomes low as the dielectric substrate 44 becomes thick also in the width of face of which conductor 43 so 
that clearly from drawing 10 . 

[0009] Drawing 1 1 is the calculated value of the transmission loss in 1 .9GHz when changing the width of face of the conductor 
43 which forms 8. 1 and the transmission line for the specific inductive capacity of the dielectric substrate 44 to 0.02mm - 3.0mm. 
Curves 1 , 2, and 3 are the cases where the thickness of the dielectric substrate 44 is 0. 1 5mm, 0.3mm, and 0.6mm, respectively. 
Transmission loss decreases as the width of face of the conductor 43 in which the transmission line is formed also in the thickness 
of which dielectric substrate 44 becomes large, and if it becomes the minimum and the width of face of a conductor 43 becomes 
still larger in the range whose width of face of a conductor 43 is 0.3mm - 0.7mm, transmission loss will tend to increase, so that 
clearly from drawing 1 1 . 

[0010] As mentioned above, to reduction of transmission loss, the dielectric substrate 44 is thick, it is necessary to make width of 
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face of a conductor 43 large at it, and there is a limitation in the miniaturization of a RF circuit module so that clearly. 
[001 1] Next, the relation of the miniaturization in the conventional technology of the above second and a raise in a power 
efficiency is explained below using drawing 12 , drawing 13 , and drawing 14 . 

[00121 Drawing 12 is the general cross-section schematic diagram of the transmission line formed on the two-layer dielectric 
substrate, grounding of the conductor 46 which forms the transmission line, the dielectric substrate 47, and a rear face -- 
grounding of a conductor 48 and a front face it consists of conductors 49 

[0013] Drawing 13 is the calculated value of the transmission loss in 1 .9GHz when the specific inductive capacity of the 
dielectric substrate 47 changing the thickness of 8. 1 and the dielectric substrate 47 to 0. 1 mm - 3 .0mm. The width of face of the 
conductor 46 in which curves 1 , 2, and 3 form the transmission line is 0. 1mm, 0.2mm, and 0.5mm case, respectively. 
Transmission loss becomes low as the dielectric substrate 47 becomes thick also in the width of face of which conductor 46 so 
that clearly from drawing 13 . 

[00 1 4] Drawing 14 is the calculated value of the transmission loss in 1 .9GHz when changing the width of face of the conductor 
46 which forms 8. 1 and the transmission line for the specific inductive capacity of the dielectric substrate 47 to 0.02mm - 3.0mm. 
Curves 1 , 2, and 3 are the cases where the thickness of the dielectric substrate 47 is 0. 1 5mm, 0.3mm, and 0.6mm, respectively. 
Transmission loss tends to become low as the width of face of the conductor 46 in which the transmission line is formed also in 
the thickness of which dielectric substrate 47 becomes large so that clearly from drawing 14 . 

[001 5] As mentioned above, to reduction of transmission loss, the dielectric substrate 47 is thick, it is necessary to make width of 

face of a conductor 46 large at it, and there is a limitation in the miniaturization of a RF circuit module so that clearly. 

[0016] The purpose of this invention is to offer the communication device which used the RF circuit module and it which can be 

miniaturized more. 

[0017] 

[Means for Solving the Problem] the above-mentioned purpose — the dielectric substrate more than two-layer using ~ an input, 
or the transmission line of an output side matching circuit and grounding - a conductor -- it can attain by carrying out thickness of 
the dielectric substrate of a between to more than two-layer 

[0018] concrete -- an input, or the transmission line of an output side matching circuit and grounding - grounding prepared in it 
about the dielectric substrate which exists among these in order to thicken thickness of the dielectric with which it continued 
between conductors — it is made the Japanese common chestnut ****** configuration so that the portion which counters the 
transmission line in the configuration of a conductor may be included 

[001 9] Since it is possible to thicken thickness of a required portion, without changing the thickness of the whole dielectric 
substrate, transmission loss can be reduced, and it is a RF circuit module and the miniaturization of the communication device 
using this is attained. 
[0020] 

[Embodiments of the Invention] Hereafter, an example explains this invention in detail. 

[0021] Example 1 drawing 1 is the exploded view of the RF circuit module of an example 1 . The input-side matching circuit 
which consists of the transmission line 2 and chip capacity 3, 4, and 5, and the output side matching circuit which consists of the 
transmission line 9 and chip capacity 10, 11, and 12 are formed in the front face of the dielectric substrate 1 of the 1st layer, the 
chip capacity 3 — an input terminal 8 ~ the chip capacity 4 - an earth terminal 6 - the chip capacity 5 - an earth terminal 7 ~ 
the chip capacity 1 1 is connected to an earth terminal 1 3, and the chip capacity 1 0 connects the chip capacity 1 2 to an earth 
terminal 14 at an output terminal 1 5 Furthermore, the hole 17 which penetrates this is established in the dielectric substrate 1 of 
the 1st layer, grounding which formed the semiconductor chip 16 on the dielectric substrate 1 8 of a two-layer eye through this 
hole 1 7 — a conductor 1 9 is pasted 

[0022] The transmission line 2 of 1 st layer dielectric substrate 1 front face is connected to the end of the transmission line 25 
prepared in dielectric substrate 24 front face of the 3rd layer through the through hole 20 prepared in the through hole 120 
prepared in the dielectric substrate 1 of the 1st layer, and the dielectric substrate 18 of a two-layer eye. The other end of the 
transmission line 25 is connected to the terminal 26 prepared in dielectric substrate 1 front face of the 1 st layer through the 
through hole 1 2 1 prepared in the through hole 2 1 and the dielectric substrate 1 of the 1 st layer which were prepared in the 
dielectric substrate 18 of a two-layer eye. 

[0023] Moreover, the transmission line 9 of 1 st layer dielectric substrate 1 front face is connected to the end of the transmission 
line 3 1 prepared in dielectric substrate 30 front face of the 4th layer through the through hole 27 prepared in the through hole 1 22 
prepared in the dielectric substrate 1 of the 1st layer, the through hole 22 prepared in the dielectric substrate 18 of a two-layer 
eye, and the dielectric substrate 24 of the 3rd layer. The other end of the transmission line 3 1 is connected to the terminal 32 
prepared in dielectric substrate 1 front face of the 1st layer through the through hole 123 prepared in the through hole 28 prepared 
in the dielectric substrate 24 of the 3rd layer, the through hole 23 prepared in the dielectric substrate 18 of a two-layer eye, and 
the dielectric substrate 1 of the 1 st layer. 

[0024] A semiconductor chip 16 is pasted up on the transmission lines 2 and 9 of 1st layer dielectric substrate 1 front face with 
bonding, grounding of two-layer eye dielectric substrate 18 front face which pasted up die semiconductor chip 16 a conductor 
19 The through hole 154 prepared in the conductor 34 is minded, the through hole 153 prepared in the dielectric substrate 30 of 
the 1 52 or 4th layer of the through hole prepared in the dielectric substrate 24 of the 1 5 1 or 3rd layer of the through hole prepared 
in the dielectric substrate 1 8 of a two-layer eye, and grounding of the rear face of the dielectric substrate 30 of the 4th layer - 
grounding prepared in dielectric substrate 24 front face of the 3rd layer — grounding prepared in dielectric substrate 30 front face 
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of the 29 or 4th layer of the conductor -- grounding prepared in the rear face of a conductor 33 and the dielectric substrate 30 of 
the 4th layer -- it connects with a conductor 34 Here, the square closing line surrounding through holes 1 5 1 , 1 52, 1 53, and 1 54 
shows the installation field of a semiconductor chip 16. 

[0025] the portion which counters the transmission line 9 of the output side matching circuit of 1st layer dielectric substrate 1 
front face is included -- as -- grounding of two-layer eye dielectric substrate 1 8 front face -- a part of conductor 1 9 35 is removed 
grounding — the through hole (with no sign) which formed the conductor 1 9 in the periphery of the dielectric substrates 1 8, 24, 
and 30 of a two-layer eye, the 3rd layer, and the 4th layer The through hole (with no sign) prepared in the periphery of a 
conductor 34 is minded, grounding prepared in the rear face of the dielectric substrate 30 of the 4th layer at the row grounding 
prepared in dielectric substrate 24 front face of the 3rd layer -- conductors 29 and 36 and grounding prepared in dielectric 
substrate 30 front face of the 37 or 4th layer grounding prepared in the rear face of conductors 33, 38, and 39 and the dielectric 
substrate 30 of the 4th layer -- it connects with a conductor 34 

[0026] this example setting - grounding -- the conductor is formed with copper and connects between these by burying a 
through hole with copper 

[0027] this example ~ the transmission line 9 and grounding ~ the 1 st layer dielectric substrate 1 and the two-layer eye dielectric 
substrate 1 8 are continuing between conductors 29, and the thickness between both becomes that by which the thickness of the 
two-layer eye dielectric substrate 18 joined the 1st layer dielectric substrate 1 therefore, the transmission line 9 and grounding - 
the thickness between conductors 29 ~ the 1st layer dielectric substrate 1 or the two-layer eye dielectric substrate 18 — it can be 
made thicker than independent thickness and transmission loss can be made small 

[0028] You may prepare the terminal which impresses the terminal which deals with a RF signal, for example although the 
terminals 8 and 15 dealing with a RF signal and the terminals 26 and 32 which impress voltage to a semiconductor chip 16 are 
formed in dielectric substrate 1 front face of the 1 st layer in this example to dielectric substrate 1 front face of the 1 st layer, and 
impresses voltage to a semiconductor chip 16 in the rear face of the dielectric substrate 30 of the 4th layer. Moreover, you may 
prepare the terminal dealing with a RF signal, and the terminal which impresses voltage to a semiconductor chip 16 in the rear 
face of the dielectric substrate 30 of the 4th layer. Moreover, especially the number of terminals is not limited, either. 
[0029] Drawing 2 is the cross section of the A-B section at the time of assembling drawing 1 . grounding of dielectric substrate 
18 front face of a two-layer eye -- by forming the portion 35 which removed a part of conductor 19, thickness of the dielectric 
substrate of this portion can be made thicker than the dielectric substrate 30 of the 24 or 4th layer of the dielectric substrate of the 
dielectric substrate 1 of the 1st layer, and the 18 or 3rd layer of the dielectric substrate of a two-layer eye 

[0030] Drawing 3 is the equal circuit of the one-step amplifier of the RF circuit module of drawing 1 . It consists of an output side 
matching circuit which consists of the input-side matching circuit and the transmission line 9 which consist of the transmission 
line 2, the chip capacity 3, 4, and 5 and the track 25 which impresses supply voltage to the semiconductor chip 16 containing a 
bonding wire, a supply voltage terminal 26, and an input appearance terminal 8, the chip capacity 10,11, and 1 2 and the track 3 1 
which impresses supply voltage to the semiconductor chip 16 containing a bonding wire, a supply voltage terminal 32, and an 
output terminal 15. The transmission line 2 consists of transmission-line 2a, transmission-line 2b, and transmission-line 2c, and 
the transmission line 9 consists of transmission-line 9a, transmission-line 9b, and transmission-line 9c. 
[003 1] Drawing 4 is constituted from a dielectric substrate 44 of a monolayer, as the equal circuit of the output side matching 
circuit in drawing 3 was shown in drawing 10 . The output impedance of the semiconductor chip 16 containing a bonding wire 
1 -lOOohm, The width of face of the transmission line 9 which formed the specific inductive capacity of 50 ohms and the dielectric 
substrate 44 for the load impedance on 8. 1 and the dielectric substrate 44 0.3mm, The matching circuit loss at the time of 
optimizing the length of transmission-line 9a, transmission-line 9b, and transmission-line 9c and the value of the chip capacity 10, 
11, and 12 so that dielectric dissipation factor tandelta of the dielectric substrate 44 may be set to 0.017 and it may have 
consistency by 1 .9GHz is shown. In drawing 4 , curves 1 , 2, and 3 are calculated value in case the thickness of the dielectric 
substrate 44 is 0. 1 5mm, 0.3mm, and 0.6mm, respectively. Matching circuit loss tends to become low as the dielectric substrate 
44 which forms the transmission line 9 becomes thick so that clearly from drawing 4 . For example, although the thickness of the 
dielectric substrate 44 of the matching circuit loss by 0. 1 5mm is 0. 1 6dB when the output impedance of the semiconductor chip 1 6 
containing a bonding wire is lOohms, if the thickness of the dielectric substrate 44 is set to 0.3mm and it will be set to 0. 1 3dB and 
0.6mm, 0. ldB will decrease. 

[0032] Example 2 drawing 5 (a) is the exploded view of the RF circuit module of an example 2. Drawing 5 (b) is the cross 
section of the A-B section at the time of assembling drawing 5 (a). On the dielectric substrate 1 of the 1st layer, the input-side 
matching circuit which consists of the transmission line 2 and chip capacity 3, 4, and 5 is formed, connection and the chip 
capacity 4 are connected to an earth terminal 6, and the chip capacity 3 connects connection and the chip capacity 5 to an earth 
terminal 7 at an input terminal 8. grounding formed in the rear face of the dielectric substrate 24 of the 3rd layer by through hole 
8a which formed the input terminal 8 in the dielectric substrate 1 8 of a two-layer eye, and through hole 8b prepared in the 
dielectric substrate 24 of the 3rd layer - it connects with terminal 8c which removed and prepared the conductor Furthermore, the 
output side matching circuit which consists of the transmission line 9 and chip capacity 10, 11, and 12 is formed, connection and 
the chip capacity 1 1 are connected to an earth terminal 1 3, and the chip capacity 1 0 connects connection and the chip capacity 1 2 
to an earth terminal 14 at an output terminal 15. grounding formed in the rear face of the dielectric substrate 24 of the 3rd layer by 
through hole 1 5a which formed the output terminal 9 in the dielectric substrate 1 8 of a two-layer eye, and through hole 1 5b 
prepared in the dielectric substrate 24 of the 3rd layer - it connects with terminal 1 5c which removed and prepared the conductor 
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[0033] grounding which formed the semiconductor chip 16 in dielectric substrate 18 front face of a two-layer eye at the dielectric 
substrate 1 of the 1 st layer -- in order to paste a conductor 1 9, the hole 1 7 which removes a dielectric and penetrates this is 
formed The transmission line 2 prepared in dielectric substrate 1 front face of the 1st layer is connected to a terminal 26. 
Moreover, the transmission line 9 prepared in dielectric substrate 1 front face of the 1st layer is connected to a terminal 32. 
[0034] A semiconductor chip 16 is pasted up on the transmission lines 2 and 9 prepared in dielectric substrate 1 front face of the 
1 st layer with bonding, grounding formed in dielectric substrate 1 8 front face of the two-layer eye which pasted up the 
semiconductor chip 16 - grounding which formed the conductor 19 in dielectric substrate 24 front face of the 3rd layer by the 
through hole of jointing of a semiconductor chip 16 — grounding formed in the rear face of the dielectric substrate 24 of the 29 or 
3rd layer of the conductor - it connects with a conductor 34 

[0035] grounding formed in dielectric substrate 18 front face of a two-layer eye so that the portion which counters the 
transmission line 9 of the output side matching circuit formed in dielectric substrate 1 front face of the 1 st layer might be included 
-- the section is removed for a part of conductor 19 35 grounding - grounding which formed the conductor 19 in the front face 
and rear face of the dielectric substrate 24 of the 3rd layer by the through hole of a dielectric substrate periphery — it connects 
with conductors 29 and 34 

[0036] Example 3 drawing 6 (a) is the exploded view of the RF circuit module of an example 2. Drawing 6 (b) is the cross 
section of the A-B section at the time of assembling drawing 6 (a). The input-side matching circuit which consists of the 
transmission line 2 and chip capacity 3, 4, and 5 is formed in dielectric substrate 1 front face of the 1 st layer, the chip capacity 4 is 
connected to an earth terminal 6, and the chip capacity 3 connects the chip capacity 5 to an earth terminal 7 at an input terminal 8. 
grounding formed in the rear face of the dielectric substrate 24 of the 3rd layer by through hole 8a which formed the input 
terminal 8 in the dielectric substrate 1 8 of a two-layer eye, and through hole 8b prepared in the dielectric substrate 24 of the 3rd 
layer - it connects with terminal 8c which removed and prepared the conductor Furthermore, the output side matching circuit 
which consists of the transmission line 9 and chip capacity 10, 11, and 12 is formed, the chip capacity 1 1 is connected to an earth 
terminal 13, and the chip capacity 10 connects the chip capacity 12 to an earth terminal 14 at an output terminal 15. grounding 
formed in the rear face of the dielectric substrate 24 of the 3rd layer by through hole 1 5a which formed the output terminal 9 in 
the dielectric substrate 1 8 of a two-layer eye, and through hole 1 5b prepared in the dielectric substrate 24 of the 3rd layer ~ it 
connects with terminal 15c which removed and formed the conductor 34 

[0037] grounding which formed the semiconductor chip 16 in dielectric substrate 18 front face of a two-layer eye at the dielectric 
substrate 1 of the 1 st layer — in order to paste a conductor 1 9, the hole 1 7 which removes a dielectric and penetrates this is 
formed The transmission line 2 prepared on the dielectric substrate 1 of the 1 st layer is connected to a terminal 26. Moreover, the 
transmission line 9 prepared in dielectric substrate 1 front face of the 1st layer is connected to a terminal 32. 
[0038] A semiconductor chip 16 is pasted up on the transmission lines 2 and 9 prepared in dielectric substrate 1 front face of the 
1st layer with bonding, grounding formed in dielectric substrate 18 front face of the two-layer eye which pasted up the 
semiconductor chip 16 — grounding which formed the conductor 19 in dielectric substrate 24 front face and rear face of the 3rd 
layer by the through hole of jointing of a semiconductor chip 16 — it connects with conductors 29 and 34 
[0039] the portion which counters the transmission line 9 of the output side matching circuit of dielectric substrate 1 front face of 
the 1 st layer is included -- as -- grounding of dielectric substrate 1 8 front face of a two-layer eye ~ a part of conductor 1 9 35 is 
removed furthermore, grounding of dielectric substrate 24 front face of the 3rd layer -- it removes so that the portion which 
counters the transmission line 9 in a part of conductor 29 40 may be included grounding — grounding which connected the 
conductors 1 9 and 29 of each other by the through hole of a dielectric substrate periphery, and was formed in the rear face of the 
dielectric substrate 24 of the 3rd layer - it connects with a conductor 34 

[0040] Example 4 drawing 7 (a) is the exploded view of the RF circuit module of an example 4. Drawing 7 (b) is the cross 
section of the A-B section at the time of assembling drawing 7 (a). The input-side matching circuit which consists of the 
transmission line 2 and chip capacity 3, 4, and 5 is formed in dielectric substrate 1 front face of the 1st layer, the chip capacity 4 is 
connected to an earth terminal 6, and the chip capacity 3 connects the chip capacity 5 to an earth terminal 7 at an input terminal 8. 
grounding formed in the rear face of the dielectric substrate 24 of the 3rd layer by through hole 8a which formed the input 
terminal 8 in the dielectric substrate 1 8 of a two-layer eye, and through hole 8b prepared in the dielectric substrate 24 of the 3rd 
layer — it connects with terminal 8c which removed and prepared the conductor Furthermore, the output side matching circuit 
which consists of the transmission line 9 and chip capacity 10, 1 1, and 12 is formed, the chip capacity 1 1 is connected to an earth 
terminal 13, and the chip capacity 10 connects the chip capacity 12 to an earth terminal 14 at an output terminal 15. grounding 
formed in the rear face of the dielectric substrate 24 of the 3rd layer by through hole 1 5a which formed the output terminal 9 in 
the dielectric substrate 18 of a two-layer eye, and through hole 15b prepared in the dielectric substrate 24 of the 3rd layer - it 
connects with terminal 1 5c which removed and prepared the conductor grounding which formed the semiconductor chip 1 6 in 
dielectric substrate 1 8 front face of a two-layer eye at the dielectric substrate 1 of the 1 st layer - in order to paste a conductor 1 9, 
the hole 1 7 which removes a dielectric and penetrates this is formed The transmission line 2 prepared in dielectric substrate 1 
front face of the 1 st layer is connected to a terminal 26. Moreover, the transmission line 9 prepared in dielectric substrate 1 front 
face of the 1 st layer is connected to a terminal 32. 

[0041] A semiconductor chip 16 is pasted up on the transmission lines 2 and 9 prepared in dielectric substrate 1 front face of the 
1 st layer with bonding, grounding formed in dielectric substrate 1 8 front face of the two-layer eye which pasted up the 
semiconductor chip 16 — grounding which formed the conductor 19 in the front face and rear face of the dielectric substrate 24 of 
the 3rd layer by the through hole of jointing of a semiconductor chip 16 — it connects with conductors 29 and 34 
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[0042] the portion which counters the transmission line 2 of the input-side matching circuit of dielectric substrate 1 front face of 
the 1 st layer is included -- as - grounding of dielectric substrate 1 8 front face of a two-layer eye - a part of conductor 19 41 is 
removed furthermore, the portion which counters the transmission line 9 of an output side matching circuit is included - as -- 
grounding of dielectric substrate 1 8 front face of a two-layer eye ~ a part of conductor 1 9 35 is removed A removal portion can 
make a dielectric substrate thicker than the dielectric substrate 24 of the dielectric substrate 1 of the 1 st layer, and the 1 8 or 3rd 
layer of the dielectric substrate of a two-layer eye. grounding - grounding which formed the conductor 1 9 in the front face and 
rear face of the dielectric substrate 24 of the 3rd layer by the through hole of a dielectric substrate periphery - it connects with 
conductors 29 and 34 

[0043] Example 5 drawing 8 (a) is the exploded view of the RF circuit module of an example 5. Drawing 8 (b) is the cross 
section of the A-B section at the time of assembling drawing 8 (a). The input-side matching circuit which consists of the 
transmission line 2 and chip capacity 3, 4, and 5 is formed in dielectric substrate 1 front face of the 1 st layer, the chip capacity 4 is 
connected to an earth terminal 6, and the chip capacity 3 connects the chip capacity 5 to an earth terminal 7 at an input terminal 8. 
grounding formed in the rear face of the dielectric substrate 1 8 of a two-layer eye by through hole 8a which formed the input 
terminal 8 in the dielectric substrate 18 of a two-layer eye -- it connects with terminal 8c which removed and prepared the 
conductor Furthermore, the output side matching circuit which consists of the transmission line 9 and chip capacity 10, 1 1 , and 1 2 
is formed, the chip capacity 1 1 is connected to an earth terminal 1 3, and the chip capacity 10 connects the chip capacity 1 2 to an 
earth terminal 14 at an output terminal 1 5. grounding formed in the rear face of the dielectric substrate 18 of a two-layer eye by 
through hole 15a which formed the output terminal 9 in the dielectric substrate 18 of a two-layer eye ~ it connects with terminal 
1 5c which removed and prepared the conductor 

[0044] grounding which formed the semiconductor chip 16 in dielectric substrate 18 front face of a two-layer eye at the dielectric 
substrate 1 of the 1 st layer - in order to paste a conductor 1 9, the hole 1 7 which removes a dielectric and penetrates this is 
formed The transmission line 2 prepared in dielectric substrate 1 front face of the 1 st layer is connected to a terminal 26. 
Moreover, the transmission line 9 prepared in dielectric substrate 1 front face of the 1st layer is connected to a terminal 32. 
[0045] A semiconductor chip 16 is pasted up on the transmission lines 2 and 9 prepared in dielectric substrate 1 front face of the 
1st layer with bonding, grounding formed in dielectric substrate 1 8 front face of the two-layer eye which pasted up the 
semiconductor chip 1 6 — grounding which formed the conductor 1 9 in the rear face of the dielectric substrate 1 8 of a two-layer 
eye by the through hole of jointing of a semiconductor chip 16 -- it connects with a conductor 29 

[0046] the portion which counters the transmission line 9 of the output side matching circuit of dielectric substrate 1 front face of 
the 1st layer is included — as — grounding of dielectric substrate 18 front face of a two-layer eye — a part of conductor 19 — it 
removes 35 times A removal portion can make a dielectric substrate thicker than the dielectric substrate 1 of the 1 st layer, and the 
dielectric substrate 18 of a two-layer eye. grounding -- grounding which formed the conductor 1 9 in the rear face of the dielectric 
substrate 1 8 of the 2nd layer by the through hole of a dielectric substrate periphery « it connects with a conductor 29 
[0047] Example 6 drawing 1 5 is the block diagram of the mobile radio terminal which is one example of the communication 
device of this invention. Drawing 16 is the part plot plan of the mobile radio terminal high-frequency section shown in drawing 
15 . The signal of a transmitting side is outputted from the antenna -2 of 102 via the modulator of a sign 108, the burst switch of 
107, the drive amplifier of 106, the filter of 105, the power amplifier of 104, and the duplexer of 103. The signal of a receiving 
side is a die BASHII method which compares the case where it goes via the low noise amplifier of the case where it goes via the 
low noise amplifier of the antenna -1,109 of a sign 101, the filter of 105, the frequency converter of 1 10, and the intermediate 
frequency amplifier of 1 1 1, and the antenna -2,109 of a signal 102, the filter of 105, the frequency converter of 1 10, and the 
intermediate frequency amplifier of 1 1 1 , is processed in the recovery unit of 1 1 3, and reaches the baseband unit of 1 1 4. It is the 
frequency synthesizer of 1 1 2. 

[0048] The RF circuit module indicated in the above-mentioned examples 1-5 is used for power amplifier 104 and a low noise 
amplifier 109. as power amplifier 104 ~ the transmission line of an output side matching circuit, and grounding - a conductor - 
the transmission line of an input-side matching circuit besides the RF circuit module which carried out ** to more than two-layer 
in the thickness of the dielectric substrate of a between, and grounding - a conductor -- the RF circuit module which also carried 
out thickness of the dielectric substrate of a between to more than two-layer is used 

[0049] as a low noise amplifier 109 - the transmission line of an input-side matching circuit, and grounding a conductor - the 
transmission line of an output side matching circuit besides the RF circuit module which carried out ** to more than two-layer in 
the thickness of the dielectric substrate of a between, and grounding -- a conductor - the RF circuit module which also carried out 
thickness of the dielectric substrate of a between to more than two-layer is used 
[0050] A mobile radio terminal can be miniaturized by using these RF circuit modules. 
[0051] 

[Effect of the Invention] Since it is possible to thicken thickness of a required portion, without changing the thickness of the whole 
dielectric substrate according to this invention, transmission loss can be reduced, and it is a RF circuit module and the 
miniaturization of the communication device using this is attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the exploded view of the RF circuit module of the example 1 of this invention. 
[Drawing 2] It is the cross section of the RF circuit module of the example 1 of this invention. 

[Drawing 3] It is drawing showing the equal circuit as the whole amplifier of the RF circuit module of the example 1 of this 
invention. 

[Drawing 41 It is drawing which calculated loss of the output side matching circuit of the conventional RF circuit module. 

[Drawing 51 It is the exploded view and cross section of a RF circuit module of this invention. [ of an example 2 ] 

[Drawing 61 It is the exploded view and cross section of a RF circuit module of this invention. [ of an example 3 ] 

[Drawing 7] It is the exploded view and cross section of a RF circuit module of this invention. [ of an example 4 ] 

[Drawing 8] It is the exploded view and cross section of a RF circuit module of this invention. [ of an example 5 ] 

[Drawing 9] It is the cross section of the transmission line formed on the dielectric substrate of a monolayer. 

[Drawing 101 It is drawing which calculated RF loss of the transmission line formed on the dielectric substrate of a monolayer by 

having changed the thickness of a dielectric substrate. 

[Drawing 111 It is drawing which calculated RF loss of the transmission line formed on the dielectric substrate of a monolayer by 
having changed the width of face of a conductor. 

[Drawing 12] It is the cross section of the transmission line formed in the two-layer dielectric substrate. 

[Drawing 131 It is drawing which calculated RF loss of the transmission line formed in the two-layer dielectric substrate by 

having changed the thickness of a dielectric substrate. 

[Drawing 141 It is drawing which calculated RF loss of the transmission line formed in the two-layer dielectric substrate by 
having changed the width of face of a conductor. 

[Drawing 151 It is the block diagram of the mobile radio terminal high-frequency section. 
[Drawing 161 It is the part plot plan of the mobile radio terminal high-frequency section. 
[Description of Notations] 

1 ~ dielectric substrate and 2 - transmission-line, 3 and 4, 5 - chip capacity, 6, and 7 - grounding - a conductor - 8 -- input 
terminal and 9 - the transmission line, 10 and 1 1, 12 -- chip capacity, 13, and 14 ~ grounding - a conductor - 15 [ - The hole 
which removed the dielectric, ] - An output terminal, 16 - A semiconductor chip, 17 18 - dielectric substrate and 19 - 
grounding - a conductor, 20, 21 and 22, and 23 - through hole ~ 24 [ - 27 A terminal, 28 / - Through hole, ] - A dielectric 
substrate, 25 - The transmission line, 26 29 - grounding ~ a conductor, 30 - dielectric substrate, and 31 the transmission 
line, 32 - terminal, and 33 -- grounding - grounding on a conductor and the rear face of 34 -- a conductor and 35 - grounding — 
the removal portion of a conductor, 36, 37 and 38, and 39 - grounding - a conductor, 120, 121, 122, 123, 151, 152 and 153, and 
a 154-- through hole 
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